A  TEXT-BOOK OF BACTERIOLOGY

titre. When the use of horses is impracticable, sh^ep, goats_and
jEtsses have been used. Before any animal is immunized to
obtain serum Tor therapeutic or prophylactic purposes, it is
essential that it should be in good condition and free from disease ;
to ensure this a veterinary examination is required before the
immunization is commenced.

Immune sera niay b^d^ded intojthree^ classes :
'

(b)  antibacterial,
(c)  antivST.     "
In each case the serum may be used either for therapeutic or
curative purposes, i.e., in the treatment, of an established infec-
tion, or for prophylaxis^ i.e., as a preventive, measure before
infection has taken place or immediately after infection but
before the disease process has developed. When active measures
are available for prophylaxis, as in diphtherm and tetanus,
the application of serum should be restricted to jargent^ cases.
The reasons for this are the relatively short duration of passive
immunity and also the avoidance of inducing a hypersensitiveness
to the serum.
ANTITOXIC sera are prepared by the injection of the modified
exotoxins ; these have given the most dramatic results. The
value of these sera is shown by the results following their applica-
tion in the therapy in diphtheria, and in the prophylaxis of
tetanus and gas gangrene. The severity of these conditions has
frequently been reduced in a striking manner by administration
of antiserum. The antitoxin acts directly on the free toxin,
which is neutralized, but once the toxins have reached susceptible
cells antitoxin is without effect ; therefore in therapy antitoxic
and indeed all other sera should be given at the earliest possible
opportunity. A striking illustration is the marked difference in
the value of antitoxic serum given prophylactically and thera-
peutically in tetanus. As a prophylactic measure it has proved
highly successful, but in the treatment of the disease, i.e., when
the toxin has reached the susceptible nerve -cells, it is of very
limited value.
AKTIBACTEBIAL sera have, for the most part, given dis-
appointing results. This has probably been due to the failure in
the past to appreciate the complex antigenic structure of many
bacteria and the importance of the type-specific fraction in
immunity reactions. Satisfactory sera are difficult to prepare,
but in some instances, particularly Rneumooocoal pneumonia and